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Description 
Watt Power Device 

FIELD OF THE INVENTION 

[0001] This invention relates to electric power delivery in general, and in 
particular, to savings which may be achieved with power delivery 
systems. 

BACKGROUND OF THE INVENTION 

[0002] Reducing the power loss in electric loads has been a focus of much 
development for some time. While early work focused on power 
transmission losses, more recent developments have also addressed 
power losses in 220 volt and 110 volt residential and commercial site 
load networks. 

[0003] Power efficiency meters connected between a utility metering device 
and a residential or commercial load can measure the power loss or 
efficiency of such a site load network. One method described to reduce 
power loss has been to alter the sinusoidal shape of the 60 cycle 
voltage supplied by a utility company. The object of such previous work 
was to reduce the transition time of the voltage from half peak value to 
half peak value. This was done with 110 volt or 220 volt power supplies 
connected between a utility metering device and an electric load. 

[0004] For example, an energy savings device power supply having an internal 
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dc battery is disclosed in U.S. Pat. No. 3,319,074. An external ac 
source is rectified and applied to a load under control of a transistor. 
The dc battery compensates for fluctuations of the ac power source 
is maintained in a fully charged condition. However, one problem with 
operation of this energy savings device is that while the power supply is 
designed to maintain a constant voltage on the load, the power supply 
also introduces additional power losses. Nor does it cope with the 
varying demands of ac loads, insofar as efficient supply of energy is 
concerned. 

[0005] U.S. Pat. No. 4,206,367 to Petruska, et al. discloses a 220 volt power 
supply having an internal dc battery and a charge/discharge circuit. The 
energy savings device operates to reduce the power drawn from the 
utility company supplied external ac source while servicing the 
residential load. The device is constructed to provide a continuous 
sinusoidal wave through opposite phase coupled dc batteries. 
However, because of the inherent delays in the batteries, only an 
approximated sinusoidal waveform is achieved which is not sufficient to 
power the electric motors and power supplies of modern equipment 
used in residences and businesses. 

[0006] 

The Petruska energy savings device is a 220 volt device which is 
intended to be connected between the utility power metering device 
and the residential circuit breaker box. A power consumption meter is a 
220 volt device which is intended to be connected between the utility 
power metering device and the Petruska energy savings device. 
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Residential use, while sometimes at 220 volts for appliances such as 
electric ranges and clothes dryers, is primarily delivered at 1 10 volts. 
This is accomplished by splitting a three-wire 220 volt supply line into 
two, two-wire 1 10 volt subcircuits in the residential distribution box; i.e., 
the circuit breaker box. 

[0007] Use of circuitry such as the Petruska power supply, in cooperation with 
electrical loads, has resulted in the increased use of power 
consumption metering of the power supplied by public utilities to their 
customers. However, these power use meters are often unable to 
accurately measure energy savings actually being attained. Most (if not 
all) power consumption meters measure 220 volt current usage across 
the load to calculate residential power consumption at both 220 volts 
and 110 volts, often resulting in an error in calculating the true power 
consumption. 

[0008] 

One method of improving the actual, real time measurement of the 
power consumption is through use of the error compensating circuit 
described in U.S. Pat. No. 5,319,300 to Wood. Wood discloses an error 
compensation or correction circuit comprising a pair of capacitors 
straddling a third capacitor or a rechargeable battery source and uses 
switching transistors to apply an instantaneous voltage level 
corresponding to the sinusoidal ac supply voltage by controlling the 
charging and discharging of the voltage storage elements (i.e. the 
capacitors and battery). This results in an applied reverse current flow 
to the power metering device furnished by the power company which 
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corrects the power consumption measurement of the metering devices 
attached across the electrical load. 

[0009] Such a residential power consumption meter is connected directly to 
the utility power metering device and uses the 220 volt power supplied 
at that point to calculate and record (by magnetic rotating dial and hand 
pointers) the power consumption of the customer. 

[0010] The ability of circuits such as the Petruska energy savings device to 
react to changes in current demand is severely limited by the voltage 
storage devices' (i.e. the batteries) slow response times. The Wood 
patent substitutes for these devices voltage storage elements with 
faster response times (i.e. capacitors) which achieve a significant 
reduction in response time resulting in a more accurate error 
compensation for the instantaneous current draw. However, due to the 
continued use of the complex circuitry arrangement which included, for 
example, complimentary and opposing current flow compensation 
circuits, the instantaneous result did not produce the desired pure 
sinusoidal waveform. 

[001 1] u.s. Pat. No. 5,637,989 to Wood discloses an electrical power energy 
savings circuit for use with 220 volt ac power delivery systems for 
reducing the power drain of the power delivery system during the "off 
phase" for each of the 1 10 volt legs of the ac power supply circuit as 
measured across the load. However, this circuit is required to be 
attached to each 110 volt leg of a 220 volt ac supply line. Additionally, a 
voltage delay elimination means is required to provide a current 
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demand following device to constantly monitor the load so that the half 
wave produced from the dc voltage storage device is triggered at the 
appropriate instant in time. Otherwise, an offset or delay could occur in 
the sinusoidal waveform applied to the load, damaging ac motors and 
other similar devices. 

[0012] In response to these problems, Wood further disclosed in U.S. Patent 
No. 6,215,203 a power supply circuit utilizing an ac power source, 
voltage storage device (capacitor), and switching device (transistor and 
transformer) to produce a complete sinusoidal waveform instantly to a 
load. However, the use of these transformers and transistors consumed 
power that might otherwise have been utilized more efficiently. 

[0013] Accordingly, there remains a continuing need for a more simplified 
electrical power energy savings circuit that can utilize the sinusoidal 
wave form supplied by the power company more efficiently. The 
present invention fulfills this need, and further provides related 
advantages. 

SUMMARY OF INVENTION 

[0014] In view of the shortcoming of the prior art, the energy savings circuit of 
the present invention provides more efficient use of the complete input 
ac sine wave. The energy savings circuit is implemented in combination 
with an ac source of voltage, an optional electrical power metering 
means, an associated electrical load, and an optional dc to ac inverter 
for use with loads requiring alternating current. 
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[0015] The circuit comprises a means for receiving the ac voltage source; a 
first voltage storage device in series with the ac voltage source; a 
second voltage storage device electrically connected to the ac voltage 
source; a third voltage storage device in series with the ac voltage 
source; a fourth voltage storage device in series with the second 
voltage storage device and electrically connected to the ac voltage 
source; a fifth voltage storage device electrically connected to the 
second and fourth voltage storage devices; and a means for 
discharging the fifth voltage storage device into a load. 

[0016] After receiving a first charge each, the first voltage storage device, in 
combination with the ac voltage source, supplies a charge to the 
second voltage storage device and the third voltage storage device, in 
combination with the ac voltage source, supplies a charge to the fourth 
voltage storage device. Thereafter, the second and fourth voltage 
storage devices supply a charge to the fifth voltage storage device. 

[0017] 

In a second embodiment, the circuit further includes a sub-circuit for 
creating a square wave form from the ac voltage source while at the 
same time producing additional power savings. The sub-circuit 
comprises a means for receiving the ac voltage source; a first sub- 
circuit voltage storage device in series with the ac voltage source; a 
second sub-circuit voltage storage device electrically connected to the 
ac voltage source; a third sub-circuit voltage storage device in series 
with the ac voltage source; a fourth sub-circuit voltage storage 
electrically connected to the ac voltage source; a first switching control 
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electrically connected to the second sub-circuit voltage storage device; 
and a second switching control electrically connected to the fourth sub- 
circuit voltage storage device. 

[0018] After receiving a first charge each, the first sub-circuit voltage storage 
device, in combination with the ac voltage source, supplies a charge to 
the second sub-circuit voltage storage device and the third sub-circuit 
voltage storage device, in combination with the ac voltage source, 
supplies a charge to the fourth sub-circuit voltage storage device. The 
first switching control and second switching control are synchronized 
such that when one is on, the other is off; thereby creating a square 
wave. 

[0019] In yet another embodiment, a dc to ac inverter is included. 

[0020] In still another embodiment, an error correction circuit is included 

between the electrical power metering means and the improved power 
supply circuit of the present invention such that the electrical power 
metering means measures power usage in direct proportion to the 
actual electrical load. 

[0021] One object of the present invention is to incorporate such an improved 
energy savings circuit into a residential power supply. 

[0022] Yet another object of the present invention is to incorporate the 
improved energy savings circuit within the load. 

[0023] 

Still another object of the present invention is to incorporate the 
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improved energy savings circuit within a device positioned between the 
residential power supply and the load. 

[0024] Furthermore, the present invention is intended to optionally provide a 
direct current to the load. 

[0025] The present invention is intended to be used with any input source ac 
voltage, but in particular, with an input source ac voltage of 
approximately 100 to approximately 900 volts ac, and more particularly 
of approximately 110, 220 , 240, 440 or 480 volts ac. 

[0026] Other aspects of the present invention will be apparent from the 
following more detailed description of the preferred embodiments, 
in conjunction with the accompanying drawings which illustrate, by way 
of example, the principles of the invention. 

BRIEF DESCRIPTION OF DRAWINGS 

[0027] For the purpose of illustrating the invention, there is shown in the 
drawings forms which are presently preferred; it being understood, 
however, that the invention is not limited to the precise arrangements 
and instrumentalities shown. 

[0028] FIG. 1 is a representative block diagram of the electrical power delivery 
circuit to a residence or commercial establishment including the 
improved power supply circuit of the present invention; 

[0029] FIG. 2 is a schematic diagram of the improved power supply circuit of a 
first embodiment of the present invention; 
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[0030] FIG. 3 is a representation of the supply power sine wave; 

[0031] FIG. 4 is a schematic diagram of the improved power supply circuit of a 
second embodiment of the present invention; and 

[0032] FIG. 5 is a schematic diagram of the sub-circuit "A" of FIG. 4. 

[0033] The various features and advantages of the present invention may be 
more readily understood with reference to the following detailed 
description taken in conjunction with the accompanying drawings. 

DETAILED DESCRIPTION 

[0034] The present invention is described for use with standard 220 VAC input 
into a residential power metering device. However, the description is 
not intended in a limiting sense, and is made solely for the purpose of 
illustrating the general principles of the invention. In particular, while 
220 VAC input is used as an exemplar, the present invention is 
envisioned for use without limitation to a specific VAC. 

[0035] 

While the capacitors described below reach full charge nearly 
instantaneously, in the following description the charging of the 
capacitors is spread out over a period of time so that a step-by-step 
analysis can be shown. Furthermore, as an aid to readability, voltages 
will be described as a fixed value. However, it should be understood 
that in practice they represent an approximate voltage range. For 
example, when a voltage of 220 VAC is indicated as being delivered by 
the power company, in practice, the voltage actually delivered may vary 
approximately 1 to 2 percent. Other voltages used in the description are 
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commensurate approximations of ranges of VAC. Furthermore, it 
should be understood that using a variable transformer (variac) will 
allow for "fine tuning" of the input VAC to achieve the desired output 
voltage. 

[0036] Referring now to the drawings in detail, in a first embodiment, there is 
shown in FIG. 1 the improved energy savings circuit, which is identified, 
generally, as 10. The energy savings circuit 10 is interposed between 
the utility power metering device 12 and the residential or commercial 
circuit breaker box (i.e. the load network) 14. Optionally, the energy 
savings circuit 10 can follow an error compensation circuit 16. The 
circuit breaker box 14 connects to a variety of individual electrical loads 
situated within the residential or commercial site, the connections to 
which are not shown. Also, the power supply source which is 
to the power metering device 12 is indicated only by entry feed lines, A, 
B and G. The proposed connections and specific usages are described 
in greater detail below. 

[0037] 

With reference to FIG. 1, the energy savings circuit 10 can be 
described as follows. The external power source from the utility 
company is delivered to most residential and commercial properties in a 
3-wire system carrying 220 volts ac across the two feed lines A, B, with 
the third line G being neutral. Such wire delivery system usually comes 
from a step-down transformer (not shown) connected to the utility 
company power distribution net. At the entrance to the property 
receiving the power delivery, the utility company terminates its lines in a 
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power metering device such as the meter box 12 of FIG. 1 . Exiting the 
meter box 12 on the private property side of the box is a 3-wire system 
delivering 220 volts ac as measured between two of its legs A', B' with 
the third leg G* being ground. 

[0038] An error compensation circuit 16 may be placed following the power 
metering device 12 to appropriately monitor actual power usage and 
reflect the unnecessary current so that the power metering device 
registers only the actual power consumed. The functioning of such an 
error compensation circuit is more fully set forth in the Wood 6,215,203 
patent. If used, the error compensation circuit produces a 60 Hz 1 10 ac 
sinusoidal voltage across the output terminals P, R and that voltage is 
applied to the input terminals of the energy savings circuit 10 of the 
present invention. 

[0039] If an error compensation circuit is not utilized, then the input terminals 
of the energy savings circuit 10 can be connected across the incoming 
power supply of the residential/commercial power delivery system 
entering the property. 

[0040] Referring to FIG. 2, in which the optional error compensation circuit 16 
is omitted, transformer TX1 has its primary winding connected across 
the A' and B' legs of the power source so that 220 volts ac is applied 
across the input terminals of its primary winding. The secondary 
winding, is 55 volts ac. Transformer TX1 is employed to step down the 
220 VAC provided by power supply lines A' and B' from power metering 
device 12 to 55 VAC, exiting the transformer TX1 at supply lines P and 
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R, respectively. Alternatively, transformer TX1 may be a variac. 

[0041] The circuit elements of energy savings circuit 10 are all indicated by 
standard symbols. The specific functioning of the circuit elements is as 
follows. During the first half-phase of a single cycle of the alternating 
current, when P goes positive (R goes negative), the positive half of the 
ac sine wave from transformer TX1 causes capacitor C1 to charge to 
the 55 volts dc peak value of the secondary of transformer TX1 . The 
capacitor C1, like all of the capacitors described in connection with the 
energy savings circuit 10 is rated at 400 volts dc, 10,000 l 1 Xf. 

[0042] During the second half-phase of the single cycle of the alternating 

current, when R goes positive (P goes negative), the positive half of the 
ac sine wave from transformer TX1 causes capacitor C2 to charge to 
the 55 volts dc peak value of the secondary of transformer TX1. In 
addition, because capacitor C1 is in series with transformer TX1 , 
capacitor C2 receives an additional 55 volts dc from capacitor C1 
through diode D1 , thereby giving capacitor C2 a total charge of 1 10 
volts dc. Diode D1, like all of the diodes described in connection with 
the energy savings circuit 10, is rated at 600 volts, 1 amp. 

[0043] Simultaneously during the second half-phase of the single cycle of the 
alternating current, when R goes positive (P goes negative), the 
positive half of the ac sine wave from transformer TX1 through diode 
D3 causes capacitor C3 to charge to the 55 volts dc peak value of the 
secondary of transformer TX1 . 
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[0044] Also simultaneously during the second half-phase of the single cycle of 
the alternating current, when R goes positive (P goes negative), the 
positive half of the ac sine wave from transformer TX1 through diodes 
D3 and D4 causes capacitor C4 to charge to the 55 volts dc peak value 
of the secondary of transformer TX1 . In addition, because capacitor C3 
is in series with transformer TX1 , capacitor C4 receives an additional 
55 volts dc from capacitor C3 through diodes D3 and D4, thereby giving 
capacitor C4 a total charge of 1 10 volts dc. 

[0045] Capacitors C2 and C4, which are in series, charge capacitor C5 with 
their respective 1 1 0 volt dc charges, thereby giving capacitor C5 a total 
charge of 220 volts dc. Because power to the load is delivered by 
capacitor C5, the current draw from the power supply is only one fourth 
of the secondary output current of transformer TX1 . 

[0046] Optionally, a dc to ac inverter (18, FIG. 1) may be placed following 

capacitor C5 to power an ac load, or alternatively, capacitor C5 is used 
to directly power a dc load. 

[0047] y ne ener gy savings created by the present invention is derived from 
more efficient use of the complete input sine wave. FIG. 3 shows the 
input sine wave as depicted on an oscilloscope. Because capacitors C1 
through C5 do not completely discharge their stored charge, for 
capacitor C1 and the transformer to charge capacitor C2, capacitor C3 
and the transformer to charge capacitor C4, and capacitors C2 and C4 
to charge capacitor C5, the input current from the input power supply 
need flow during only approximately one quarter of the positive half 
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input wave and one quarter of the negative half input wave. As a result, 
bench tests have shown the total power savings to be at least 50 
percent. 

[0048] In a second embodiment, sub-circuit 20 represented in FIG. 5 is 

inserted at position A of FIG. 4. Transformer TX1 secondary winding, is 
at 27.5 volts ac. Transformer TX1 is employed to step down the 220 
VAC, exiting the transformer TX1 at supply lines K and H, respectively. 
During the first half-phase of a single cycle of the alternating current, 
when K goes positive (H goes negative), the positive half of the ac sine 
wave from transformer TX1 causes capacitor C15 to charge to the 27.5 
volts dc peak value of the secondary of transformer TX1 . 

[0049] During the second half-phase of the single cycle of the alternating 

current, when H goes positive (K goes negative), the positive half of the 
ac sine wave from transformer TX1 through diode D20 causes 
capacitor C14 to charge to the 27.5 volts dc peak value of the 
secondary of transformer TX1 . 

[0050] Simultaneously, the positive half of the ac sine wave from transformer 
TX1 causes capacitor C16 to charge to the 27.5 volts dc peak value of 
the secondary of transformer TX1 . In addition, because capacitor C1 5 
is in series with transformer TX1 , capacitor C1 6 receives an additional 
27.5 volts dc from capacitor C1 5 through diode D21 , thereby giving 
capacitor C16 a total charge of 55 volts dc. 

[0051] 

Simultaneously during the first half-phase of the single cycle of the 

APP_ID=1 0604047 Page 14 of 30 



alternating current, when K goes positive (H goes negative), the 
positive half of the ac sine wave from transformer TX1 through diode 
D24 causes capacitor C17 to charge to the 27.5 volts dc peak value of 
the secondary of transformer TX1 . In addition, because capacitor C14 
is in series with transformer TX1, capacitor C17 receives an additional 
27.5 volts dc from capacitor C14 through diodes D20 and D24, thereby 
giving capacitor C17 a total charge of 55 volts dc. 

[0052] Transformers TX2 and TX3 have their primary winding connected 
across the A' and B' legs of the power source, so that approximately 
220 volts ac is applied across the input terminals of its primary winding. 
The secondary winding, which is approximately three volts ac controls 
its associated transistor, TR1 and TR2, respectively. Transistors TR1 
and TR2 act merely as switchable controls for the period when each of 
the capacitors C16 and C17 will discharge current. The leads of 
transformers TX2 and TX3 are connected to A' and B' legs of the power 
source so that their secondary outputs are out of phase respective to 
one another. In this manner, sub-circuit 20 creates a square wave. By 
utilizing the complete sine wave more efficiently (as explained above), 
sub-circuit 20 produces an additional 20 percent power savings. 

[0053] 

The square wave produced by sub-circuit 20 is presented to the energy 
savings circuit 10 and is thereafter treated in the same manner as the 
sine wave described above. Sub-circuit 20 is particularly useful when 
energy saving circuit 10 is used in combination with a dc to ac inverter. 
The additional 20 percent power savings produced by sub-circuit 20 
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compensates for the power draw utilized by the dc to ac inverter. 

[0054] The use of the energy savings circuit 10, with or without sub-circuit 20 
greatly reduces the power drain as measured across the load. The 
currently described energy savings circuit 10 provides its energy output 
without the need for a voltage delay elimination means or for 
independent power sources or batteries which act as current collection 
or storage devices. Instead, the energy savings circuit 10 of the present 
invention significantly reduces the necessary elements and control 
circuit elements. 

[0055] The energy savings circuit 10 provides pure dc voltage and pure dc 
current. In combination with a dc to ac inverter 18, the energy savings 
circuit 10 produces a consistent symmetrical sinusoidal waveform at the 
load connection points. The energy savings circuit 10 in combination 
with a dc to ac inverter further provides a smooth, fully symmetrical 
sinusoidal waveform with no time delay between the positive half and 
the negative half of the resulting sinusoidal waveform across the load. 

[0056] Therefore, use of the electrical power consumption energy savings 
circuit 10 of the present invention will yield energy savings and, when 
used with an error compensation circuit, a more accurate 
residential/commercial power consumption measurement by a 220 volt 
electrical power consumption meter. 

[0057] 

While the energy savings circuit 10 of the present invention has been 
described in a location between the power metering device 12 and the 
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circuit breaker box 14, thereby reducing the power drain globally, it is 
also within the scope of the present invention to reduce the power drain 
on an individual basis for any given load. For example, the energy 
savings circuit 10 may be incorporated within the load, for example, an 
individual appliance, or it may be incorporated within a stand alone 
device positioned between the circuit breaker box 14 and the load, for 
example, an freestanding unit or an electrical outlet. 

[0058] The present invention may be embodied in other specific forms (in 
particular, at differing input power supply voltages) without departing 
from the spirit or essential attributes thereof and, accordingly, the 
described embodiments are to be considered in all respects as being 
illustrative and not restrictive, with the scope of the invention being 
indicated by the appended claims, rather than the foregoing detailed 
description, as indicating the scope of the invention as well as all 
modifications which may fall within a range of equivalency which are 
also intended to be embraced therein. 

[0059] Although the present invention has been described with reference to, 
exemplary embodiments, it is not limited thereto. Rather, the appended 
claims should be construed to include other variants and embodiments 
of the invention which may be made by those skilled in the art without 
departing from the true spirit and scope of the present invention. 
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